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FOREWORD 


On MSy 1-3, 1983, the Division of lung Diseases, National Meant, Lung, 
and Bldod Institute sponsored a Workshop on Respiratory Effects of Involun¬ 
tary Smoke Exposure: Epidemiologic Studies, which was held iin Bethesda, 
Maryland. Twenty-one investigators from the fields of epidemiology, statis¬ 
tics, and adult and pediatric pulmonary aiedicine participated. This report, 
prepared by the workshop chairman, session recorders, and Division of Lung 
Diseases staff,, summarizes the presentations and makes recommendations for 
future studies. 
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INTRODUCTION 


The 1979 Surgeon General's Report on smoking and health presented the avail¬ 
able scientific evidence that links involuntary cigarette smoke exposure 
(passive smoking) to adverse health effects. Existing evidence suggests 
that children of parents who smoke have more bronchitis and pneumonia during 
the first year of life and that acute respiratory disease accounts for a 
higher number of restricted activity days and bed disability days in children 
whose families smoked than in those whose families did not. In adults, 
small airway function impairment equivalent to that observed in light smokers 
has been reported in adults who had never smoked or,lived with smokers but 
were only exposed to cigarette smoke in the work place: Results such as 
these need to be confirmed and validated. A number of studies involving 
large population groups are presently addressing the question of the effect 
of passive smoking on the respiratory system. However, these studies which 
are being carried out by at least three different groups, are employing 
different populations and methodologies and have led to varying conclusions. 

An important goal of this workshop was to provide a common forum to these 
different groups of investigators, along with statisticians conversant with 
this area, so that the various study designs and results obtained so far 
could be reviewed in order to identify the probable reasons for differences. 
Other goals of the workshop were to develop guidelines for collection and 
analysis of epidemiologic data on the respiratory effects of passive smoking:, 
and to make recommendations for future studies. 

The participants included epidemiologists involved in three ongoing popula¬ 
tion studies of the effect of passive smoking on respiratory health, statis¬ 
ticians, and adult and pediatric pulmonary physicians. The presentations 
(see Appendix A for agenda) dealt with data from the three groups and methodo>- 
logic issues relating to data collection and statistical! analysis, as well 
as results of other relevant studies carried out both in the US and other 
countries. After the first day of formal presentations, the workshop partici¬ 
pants (see Appendix 8 for the list of participants) were divided into smallier 
task groups, each of which addressed the issues of measuring smoke exposure, 
outcome variables, confounding variables, other statistical issues related 
to design and analysis, and the need for additional studies. The followingi 
is a summary of the presentations, discussions and recommendations of the 
task groups. 
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COMMUNITY-BASED STUDIES ON THE PULMONARY EFFECTS OF PASSIVE SMOKING 


Findings from; community studies of the effect of passive smoking on the 
respiratory system were summarized. These presentations included data from 
populations in East Boston, Massachusetts, the Six Cities Study, Tucson, 
Arizona 1 , and Tecumseh, Michigan. Although none of these studies were origi¬ 
nally designed 1 to address the question of the effect of passive smoking on. 
the respiratory system, all have succeeded in obtaining a considerable 
amount of relevant data. 

The methods of data collection and data analysis are somewhat different from 
group: to group, and the results and conclusions of the studies also showed 
differences. All of the studies have been using questionnaires to assess 
exposure and symptom prevalence and, in general, the one second forced 
expiratory volume (FEV.) has been used as the lung function outcome variable 
of interest. 

Most of the available data that have been analyzed are cross-sectional in. 
nature; longitudinal data from a cohort followed for seven years in East 
Boston, Massachusetts, have been published since the workshop. In the 
cross-sectional community-based population studies, the effect of passive 
smoking on Hung function varied from none to a very small effect (0-3% loss 
in F£v.,). In the longitudinal study, a measurable effect on the development 
of pulmonary function was seen in the children with a mother who smoked 
throughout the child's life. Whether this reflects a postnatal effect of 
passive smoking on: lung growth and development, en in utero effect or an 
effect on bronchial reactivity such that some i ndivlduals exposed to passive 
smoking develop an increase in bronchial reactivity, an increase in mucus in 
the airways, increased susceptibility to lower respiratory tract infection 
or some other ^s yet undefined effect is trot yet clear. Better measures of 
exposure, more longitudinal data and more information about bronchial 
reactivity are needed before this can be resolved. Better measures of 
exposure wliVl probably involve biological monitoring, for example,, the 
measurement of cotinine in biological fluids such as saliva and urine. The 
size and complexity of the data sets accumulated in these population based 
studies have necessitated the development of new analytical techniques and 
the adaptation of existing techniques to apply to both cross-sectional and 
longitudinal data. 


Ill 

METH0D0LOGIC CONSIDERATIONS 


The relatively small differences in the effects found in the-various studies . 
discussed at this workshop may be real and represent true differences among. 1 
the various communities studied in the measurable effect of involuntary 
smoke exposure. Such differences may be caused by regional and geographic 
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variations ini levels of indoor air pollution that might result from differ¬ 
ences in housing - (e.g., well insulated versus poorly insulated houses,) 
end life style (e.g., predominantly indoor living versus predominantly 
outdoor living.) On the other hand, the differences may also be due to 
methodoliogic differences in data collection and/or analysis and in the way 
in which potentially confounding variables have been handled. 

The difficulty of controlling for potentially confounding variables was 
recognized. Such variables include: 1) unvented combustion products from 
different kinds of stoves used for both heating and cooking, e.g., gas, woodi 
and kerosene, 2) other indoor pollutants such as formaldehyde and respirable 
particulate matter, 3) indoor pollutants of organic origin such as pollens, 
molds, mites, other allergens and infectious organisms, 4) characteristics 
of indoor environments such as temperature, humidity, andifrequency of air 
exchanges, 5) socio-economic status, culture (ethnic), and such factors as 
crowding, number of siblings, household conditions, child care, reporting 
biases, etc., 6) demographic and medical characteristics of the study popu¬ 
lation such as age, sex, marital status , the presence of underlying; respir¬ 
atory conditions, atopy, infections, disability and/or co-morbidity, 7) 
parental symptoms such as productive cough which will affect reporting, 8) 
maternal smoking during pregnancy, 9) annoyance responses and other psycho¬ 
logical or social responses to tobacco smoking im a nonsmoker. Extensive as 
this list of potentially compounding variables may be, the importance of 
taking them into consideration in the study design and analysis cannot be 
overemphasized. 

Given the complexity and number of the potentially confounding variables, 
the importance of analyzing all the data sets using a common statistical 
approach was recognized. Also, the importance of distinguishing a statisti¬ 
cally significant difference between groups from a clinically significant 
difference was emphasized; In this regard, a small difference (e.g^, 1-3% 
in FEV.) in a cross-sectional study between children from homes in which one 
parent 1 smoked and those from homes in which no one smoked, might be statisti¬ 
cally significant but not be of any clinical significance. On the other 
hand, a 7% difference in rate of increase in FEV. over 7 years observed 
longitudinally may be both statistically and clinically significant. It is 
therefore important to use outcome variables (such as FEV 1 ) which are of 
clinical importance rather than using other lung functionHests which are 
extremely sensitive. Likewise, longitudinal data are generally more useful 
and informative than cross-sectional data. 

Many of the differences among the many population studies which have looked 
at the effect of active and passive smoking on the lung function may be 
attributable to exposure and/or dose. The logistical difficulties im ade¬ 
quately monitoring these variables are recognized as is the need to develop 
techniques which are able to measure the biological burden of tobacco smoke. 
In the future it is likely that considerably less attention will be paid to 
indirect measures of exposure such as area and personal samplers and: more, 
attention.paid to biological markers of exposure. 
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CONCLUSIONS OFWCttilhS G!£.>$ 


1 

A. Study populations 

None of the population studies already under way was designed 
specifically to look at the effect of passive smoking on the 
respiratory systemi However, if the results from these studies 
show consistency, it may be possible to arrive «t answers to most 
of the questions about the effects of passive smoking on the 
lungs. Existing data sets should be analysed and the results 
compared before any further studies are designed to address this 
question. An exception to this might be for the ape group 0-6 
years for which there is very llittle existing information or 
planned study because of the difficulties inherent in obtaining 
accurate measures of lung function in tnis age group. Also of 
particular interest are the changes taking place iin lung function 
during the transition between the late teen years and early twenties 
and the decline in lung function in early acult life. There is 
presently insufficient information about the possible effect of 
risk factors such as passive smoking on this transition phase. 

Another area of particular interest is the occupational setting. 

It may be that passive smoking is more hazardous in certain occu¬ 
pational 1 settings than in others. 


6. Outcome Variables 


The usual measures of outcome that are presently employed are 1) 
some measure of lung function and 2) questionnaire information.. 

Every attempt should be made to obtain information in a standard¬ 
ized fashion, (as is presently being done in most of the ongoing 
studies). Since there are differences of opinion as to which 
measure of volume or flow should be regarded as the "best"' measure¬ 
ment, it is recommended that the complete flow-volume or volume-time 
curves should be saved. In addition, more attention should be 
paid to obtaining information about airway reactivity since the 
existing evidence suggests that exposure to passive smoking may 
alter an individual's airway reactivity. Also, there is an urgent 
need to develop pulmonary function tests for use in very young; 
children (below five years), with particular attention to liming 
these tests with those for oldfer age groups. 

Most groups are presently using the standardized ATS-DlD respiratory 
symptom questionnaire to define symptoms and disease states. It 
should be noted that this questionnaire was developed to defne. 
disease states such as chronic bronchitis andl, therefore, m.;- not 
be entirely suitable to elicit the symptoms associated with >assive 
smoking. Likewise, the pediatric questionnaire was not devslbped 
with the idea of identifying symptoms associated with passi.e 
smokingi It is recommended, therefore, that new questions should 
be designed to add to both the adult and the pediatric question- 
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naires to obtain information, in a standardized fashion^ about 
involuntary smoke exposure. 

Measurement of Dose/Exposure 

Lack of proper attention to the estimation or measurement of 
exposure is a major weakness of all the studies carried out so 
far. Direct measurement of exposure to tobacco smoke and other 
combustion products is, at present, too difficult to consider in 
population studies. It is possible, however, to significantly 
improve our estimates of exposure. This can be done by developing 
standardized questions for characterization of indbor sources of 
pollution, including smoking and by using passive monitors to 
estimate average ventilation within ouiidlings. Probably most 
important is the evaluation of biological monitors, in particular, 
urinary and salivary cotinine levels as indicators of levels of 
exposure to tobacco smoke. 

Confounding Variables 

There are many potential confounding variables which must be takeni 
into account. Data on these variables, are not presently being; 
collected uniformly among the studies underway. It is hard to 
recommend any specific strategy with regard to confounders, but it 
must be emphasized that any study which ignores them will be 
seriously flawed. A list of potentially confounding variables is 
provided in Section Ill. 

Atopy is important to measure, but cannot be determined by quesr 
tionnaire data. Only skin tests and IyE measurements are appro¬ 
priate at present. The development of a standardized approach to 
measuring the atopic status of an individual should be undertaken^ 

Other statistical issues in design and analysis 

The investigators agreed that the various study groups should 
attempt to cross validate results using analytic techniques from 
other studies on their own data. Existing statistical methods 
plus the adaptations of existing methods that have been developed 
provide a good starting place. In certain instances new methods 
will sti111 need to be developed. For each study and data set, it 
is important to place confidence limits on the results, evaluate 
them in the light of possible biases specific to that study and 
interpret the results in terms of whether they are clinically and 
biologically meaningful as well as statistically significant. 

Additional studies 

The participants concluded that the existing studies and data sets 
should be explored extensively and the results of. the various 
studies compared in order to sec if an agreement on.the effect of' 
passive smoking on the respiratory system may be reached by the 
various investigators. Following such an analysis, it will probably 
be clear as to whether new studies need to be designed to answer 
specific questions. 
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It »ay also be worthwhile to explore other existing data sets 
which My have obtained information about exposure to passive * 
smoking such as MRFIT, Framingham, the UK National Birthday study 
(1952), the Japanese (Hirayama) data set and French (Kauffman) 
data sets. 

One area that does need additional study is the development and 
testing of better measures of involuntary smoke exposure, such as 
area; and personal! air samplers and biological markers of exposure. 
For example,, salivary and urinary cotinine levels. These need to 
be non*invasive. 


V 


RESEARCH RECOMMENDATIONS 


Available data 

1. The groups with ongoing studies should be encouraged to use 
common methods of analysis in addition to any methods they 

are already employing. 

% 

2. The use of standardized methods for obtaining questionnaire 
and lung function data should be continued. However, ques¬ 
tionnaires specifically designed to define disease or symptoms 
in,smokers may not be adequate and new questions capable of 
eliciting more subtle responses are needed. 

3. Where possible, a measure of bronchial reactivity and a 
measure of an individual's atopic status using skin tests and 
serum IgE should be included. 

4;. All possible confounding variables need to be taken into 
account in any analyses. 

5. Measures of exposure such as salivary and urinary cotinine 
ought to be obtained to validate questionnaire results. 

New Studies 

1. Additional studies are probably required in young children (below 
five years) to obtain more information about the relationship 
between passive exposure to tobacco smoke and the incidence of 
lower respiratory tract infections, the development of symptoms, 
lung growth and lung function. 

2. Improved methods of measuring exposure to both tobacco smoke and 
other indoor pollutants need to be developed and validated. An 
example of this is the use of salivary and urinary cotinine. 
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SUMMARY AND CONCLUSIONS 


A review of the data from the studies which have been carried out or are in 
progress which address the effect of passive smoking on the respiratory 
system suggests that the effect varies from negligible to quite small. Prom 
this review, it was not possible to determine whether there is a specific 
group which is at increased risk or what the mechanism of the effect (if 
any) may be. The data sets which already exist and are presently being 
collected are Targe and complex and, not surprisingly, there are differences, 
although small, in the results, among the data sets discussed at this workshop. 
These differences may be due to real differences among the populations being 
studied or may be due to methodologir differences that inevitably occur from 
study to study, both in the data collection and analysis. A common approach 
to the analysis may help to answer this question. It seems likely that the 
existing data sets contain sufficient information to allow some conclusions 
to be reached on the effect of passive smoking on the respiratory system. 

New large scale population studies (of subjects above 5 years of age) should 1 
orobably not be initiated until the existing data sets have been thoroughly 
evaluated. There is, however, an urgent need for the development and evalu¬ 
ation of non-invasive biological markers of exposure. 
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Hay 3 
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Exposure Measures 

Outcome Variables 

Confounding Variables 

Other Statistical! Issues in Design 
and Analysis 

Additional Studies 
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